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(57) Abstract 

A multi-station audio distribution apparatus having at least two listening stations, a data control mechanism and a listening sation 
interface mechanism disposed between the listening stations and the data control mechanism. Each of the listening stations has a user input 
in the form of a barcode scanner to enter an audio material selection and each has an audio output. The data control mechanism retrieves 
digitized audio material corresponding to each of the user's audio material selections. The listening station interface mechanism transfers 
the user's inputs from each of the listening stations to the data control mechanism, receives the digitized audio materials corresponding to 
each user's input from the data control mechanism, converts the digital audio materials to analog audio signals and transfers the analog 
audio signals to each of the respective listening stations for the audio output. 
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MULTI STATION AUDIO DISTRIBUTION APPARATUS 

BACKGROUND OF THE INVENTION 
This invention relates to a sound sampling device and more particularly to a multi- 
station audio distribution apparatus for sampling audio material. 

Few retail music stores allow test sampling of the compact discs and/or cassettes 
that they sell. Thus, a music consumer is left to rely on the radio stations to first hear 
what may be contained on a compact disc. Radio stations, however, generally play only 
one selection from a compact disc that may contain ten or more musical selections. The 
result is that a musical consumer buys a compact disc based on the one selection they've 
heard only to be disappointed by the additional selections which are not equivalent in 
quality or are not to the liking of the consumer. After repeated occurrences of the afore 
described situation, the disappointed consumer will inevitably meet a level of frustration at 
which point they will buy only a compact disc containing a single selection, at much lower 
cost than the album compact disc, or will stop buying compact discs altogether. In either 
situation, the profits of the retail music store are reduced. 

Those retail music stores that do allow test sampling, do so by actually opening a 
compact disc or cassette and inserting the cassette or disk into the player for the consumer 
to hear. - Generally, the store is limited to one or two players and the retail store will only 
open those discs which it believes will be popular and will. sell. The limitations are thus 
apparent, a retail music store may be full of customers yet only one or two may listen to 
a musical sample. Further, those consumers that are interested in non-mainstream music 
are left in the cold with no opportunity to sample their preferred music. 

Based on the foregoing, there is a need for an apparatus that will allow a number 
of consumers to simultaneously listen to different discs of all types of music and will 
allow the user to hear more than a sample of one selection contained on the compact disc. 
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SUMMARY OF THE INVENTION 
A multi-station audio distribution apparatus having at least two listening stations, a 
data control mechanism and a listening station interface mechanism disposed between the 
listening stations and the data control mechanism. Each of the listening stations has a user 
input in the form of a barcode scanner to enter an audio material selection and each has an 
audio output. The data control mechanism retrieves digitized audio material corresponding 
to each of the user's audio material selections. The listening station interface mechanism 
transfers the user's inputs from each of the listening stations to the data control 
mechanism, receives the digitized audio materials corresponding to each user's input from 
the data control mechanism, converts the digital audio materials to analog audio signals 
and transfers the analog audio signals to each of the respective listening stations for the 
audio output. 

An object and advantage of the present invention is that the multi-station audio 
distribution apparatus may utilize multiple listening stations that are controlled by a single 
data control means. 

Another object and advantage of the present invention is that barcode scanning may 
be used to select the desired audio material. 

Another object and advantage of the present invention is that random access to 
audio material is provided at any and all of the listening stations. 

Yet another object and advantage of the present invention is that data related to the 
selected audio material may be displayed at each listening station. As well, apparatus 
adjustments such as forwarding/reversing to a different track of the audio material, fast 
forwarding/reversing through a selected audio track and volume control may also be 
provided at each listening station. 

Still another object and advantage of the present invention is that low voltage 
wiring is used to connect each listening station to the listening station interface means. 
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Another object and advantage of the present invention is that the multi-station audio 
distribution apparatus performs playback of audio material stored in multiple digital 
formats. 

Another object and advantage of the present invention is that the multi-station audio 
distribution apparatus provides scalable architecture that can grow from a small to a 
massive apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 depicts components of one listening station, one listening station interface 
means and the data control means of the present invention; and 

Figure 2 depicts the layout of the present invention with its single data control 
means and multiple listening stations and listening station interface means. 

DETAILED SPECIFICATION 

The multi-station audio distribution apparatus 10 generally comprises three 
component parts, a^listening station 20, a listening station interface means 40 and a data 
control means 60. - - 



The layout of the listening station 20 is shown in Figure 1 . The listening station 
20 at a basic level incorporates a user input in the form of a barcode scanner 22, an audio 
output 24, which may be a speaker and/or a standard stereo phono jack attached to 
headphones, and a software controlled microcontroller 26. The barcode scanner 22 and 
audio output 24 are tied to the microcontroller 26 which handles the transfer of all inputs 
into the listening station 20 and all outputs out of the listening station 20. The listening 
station 20 may further incorporate a keypad 28 and a visual display 30 such as a liquid 
crystal display. The keypad 28 can be used to input apparatus adjustments such as volume 
control, audio track selection and speed of playback. Further, the keypad 28 may be 
enabled for other input functions such as "help", "price", "additional information", 
"similar music", and "interview with artist or author". The visual display 30 can be used 
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to display informational data relating to selected audio material such as the title of a track, 
name of the artist or author, price, label, genre, media, etc. As with the barcode scanner 
22 and audio output 24, the keypad 28 and visual display 30 are tied to the software 
controlled microcontroller 26 to handle inputs to and outputs from the listening station 20. 



The listening station interface means 40 is also shown in Figure 1 . Depending on 
hardware configuration the listening station interface means 40 may be adapted to 
accommodate one or two listening stations 20. Each listening station interface means 40 is 
generally in the form of a circuit board powered by low voltage direct current. Contained 
within the circuit board is a microcontroller 42 under program control having random 
access memory and read only memory, a digital interface 44, an analog interface 45, a 
digital to analog converter 46 and a data control means interface 48. The digital interface 

44 is tied to the microcontroller 42 and is connected to the listening station 20 via a low 
voltage digital interface cable 50. The digital to analog converter 46 is also tied to the 
microcontroller 42 and is connected to the listening station 20 through the analog interface 

45 via a low voltage analog interface cable 52. The microcontroller 42 is connected to the 
data control means 60 via the data control means interface 48. The microcontroller 42 
serves as the data and audio signal transfer mechanism between the data control means 60 
and the listening station 20. 

The data control means 60, see Figure I , comprises a standard computer platform 
that incorporates a power supply, a backplane/bus 61 that is connectable to the data 
control means interface 48 of the listening station interface means 40, a microprocessor 
63, random access memory, and interfaces to various peripherals such as disk drives that 
operate in conjunction with disk controllers, modems, video displays, keyboards, and tape 
backup units. The data control means 60, or computer platform, utilizes operating system 
software 62 (e.g. UNIX) that has low level device drivers 64, file management utilities 66 
and further utilizes application software 68 that operates within the computer platform to 
implement the full functionality of the apparatus 10. The computer platform also 
incorporates high-speed random access storage of audio material in digital form; the audio 
material is contained in data files stored on internal or external hard drives 70 that are 
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connected to interfaces within the computer platform. The data control means 60 is 
connected to the listening station interface means 40 via the data control means interface 
48 which is a computer bus. 

The layout of the multi-station audio distribution apparatus 10 is shown in Figure 
2y its operation as applied to a retail music store is preferably described as follows. A 
user selects a music CD (compact disc) 72 from among those offered for sale. The user 
takes the CD 72 to a nearby listening station 20 puts on the attached headphones and 
passes the barcode 74 that is imprinted on the CD label under the barcode scanner 22. 

The barcode scanner 22 transmits the barcode 74 through a serial data connection 
to the software controlled microcontroller 26 contained within the listening station 20. 
This data is received by the microcontroller 26 and temporarily stored in RAM under 
program control. The program packetizes the data and re-transmits it to the listening 
station interface means 40 through the digital interface cable SO, which is a 6-conductor 
modular cable. The data packet is received, after passing through the digital interface 44, 
as a serial bit stream by the listening station interface means' microcontroller 42 and 
temporarily stored in RAM under the microcontroller's (42) program control. 

The microcontroller (42) program waits for a request from a device driver 64 
within the data control means 60 before sending the barcode data back" through-the.data__ ^ 
control means bus interface 48 to the data control means 60. The device driver 64 polls 
each listening station interface means 40 approximately every SOO microseconds to 
exchange data, using an I/O (input/output) address within the data control means 60. The 
device driver 64 passes the barcode data to the application software 68 running on the data 
control means 60. The application software 68 then performs a database search against an 
index of all such barcodes contained within the data control means 60. This database and 
its index are created before the application software 68 is executed. 

Assuming a match is found in the index, the corresponding database record is 
retrieved from a master file on the hard drive 70. This record contains informational data 
items relating to the CD 72 selected by the customer, such as artist, title, label, genre, 
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media, barcode, price and filename. These informational data items are transmitted back 
to the listening station 20 through the chain described above (i.e. from the data control 
means 60 to the listening station interface means 40 via the data control means interface 
48, then to the listening station 20 via the digital interface 44 and the digital interface 
cable 50). The informational data items can be displayed on the visual display for review 
by the user. 

The filename retrieved from the database record is then used by the data control 
means 60 to access the audio material stored in digital form as a file on the hard drive 70. 
This function is performed by the operating system software 62 under the direction of the 
application software 68. Blocks of data are read from the hard drive 70, passed through a 
disk controller and temporarily buffered in RAM (random access memory). The 
application software 68 processes a "header" portion of the file which consists of 
approximately one kilobyte of data; the bytes of data include duplicates of fields contained 
in the master database as well as the compression method used to encode the audio 
material. The application software 68 then strips the header from the file and instructs the 
device driver 64 to send the remainder of the file to the listening station interface means 
40, one "word" (i.e. 16 bits) at a time. This file of audio material can be mono or stereo 
and can be encoded as linear, uLaw, ADPCM or other algorithms at various digitization 
rates. 

The microcontroller 42 within the listening station interface means 40 stores each 
word of the audio material in a FIFO (first in, first out) buffer, reporting the buffer status 
(full, half-empty, empty) back to the device driver 64 as needed to retrieve further audio 
material. The program directing operation of the microcontroller 42 empties the buffer by 
sending bytes of the audio material to the Digital-to-Analog converter 46, which translates 
the encoded bytes into an analog stereo signal. This analog stereo signal is amplified 
within the listening station interface means 40 before being sent to the listening station 20 
through the analog interface 45 and the analog interface cable 52, which is a 8-conductor 
modular cable that is separate and distinct from the digital interface cable 50 described 
previously. The amplitude of the analog stereo signal is controlled by the listening station 
interface means' circuitry. The analog stereo signal received by the listening station 20 is 
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passed directly to the audio output 24 which may be a speaker or a phono jack attached to 
headphones. The user hears the analog stereo signal from the selected CD 72 
approximately a second or two after scanning the barcode 74. 

A sample of three or more tracks from the CD 72 are typically stored on hard 
drive(s) in digital form. The visual display 30 may show the track number that is 
currently playing, as determined by the application software 68. The user may push a 
button on the keypad 28 at the listening station 20 to hear the next track or a previous 
track from the same CD 72. In addition, the user may press a "volume up" or "volume 
down" button on the keypad 28 to adjust the volume of the analog stereo signal. These 
keypad 28 depressions are read by the software controlled microcontroller 26 within the 
listening station 20 and are passed to the listening station interface means 40, to the device 
driver 64 and to the application software 68 for interpretation, action and responsive 
outputs consistent with apparatus adjustment keypad inputs. Other keypad buttons can be 
enabled for functions such as "help", "price", "additional information", "similar music", 
"interview with artist". 

The customer merely has to scan another CD 72 to start the process over again. 

With- the. potential for many listening stations 20 in a single store location, the apparatus 

10 depends on very high-speed processors and dau sto^ 

While the above describes a retail music store application, the same might be 
applied to a book store or even a library to sample books on CD or tape. 

The present invention may be embodied in other specific forms without departing 
from the spirit of the essential attributes thereof; therefore, the illustrated embodiment 
should be considered in all respects as illustrative and not restrictive, reference being 
made to the appended claims rather than to the foregoing description to indicate the scope 
of the invention. 
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IN THE CLAIMS ; 

1. A multi-station audio distribution apparatus that allows a plurality of users 
to simultaneously sample different audio tracks, comprising: 

(a) at least two listening stations, said at least two listening stations each 
having a user input and an audio output such that an analog audio signal 
corresponding to said user input may be heard; 

(b) data control means, said data control means for retrieving digitized 
audio material corresponding to each of said user inputs; and 

(c) listening station interface means, said listening station interface 
means disposed between said data control means and said at least two listening 
stations, said listening station interface means for transferring each of said user 
inputs from its respective listening station to said data control means, for receiving 
each of said digitized audio materials corresponding to each of said user inputs, for 
converting each of said digitized audio materials to said analog audio signals and 
for transferring each of said analog audio signals to its respective listening station. 

2. The multi-station audio distribution apparatus of claim 1, comprising more 
than two of said listening stations. 

3. The multi-station audio distribution apparatus of claim 1, comprising a 
plurality of listening station interface means. 

4. The multi-station audio distribution apparatus of claim 1 , wherein said at 
least two listening stations each further comprises a visual display to display informational 
data corresponding to said user inputs and a keypad to enter apparatus adjustments. 

5. The multi-station audio distribution apparatus of claim 4, wherein said 
apparatus adjustments comprise a volume control and track select. 
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6. The multi-station audio distribution apparatus of claim 4, wherein said data 
control means is further used for retrieving said informational data corresponding to each 
of said user inputs and for producing responsive outputs consistent with each of said 
apparatus adjustments and wherein said listening station interface means is further used for 
transferring said informational data from said data control means to its respective listening 
station, for transferring said apparatus adjustments from their respective listening station to 
said data control means and for transferring said responsive outputs from said data control 
means to their respective listening station. 

7. The multi-station audio distribution apparatus of claim 1, wherein said data 
control means is a computer. 

8. The multi-station audio distribution apparatus of claim 1, wherein said audio 
output comprises a phono jack connectable to headphones. 

9. The multi-station audio distribution apparatus of claim 1, wherein said 
listening station interface means is powered by low voltage direct current and wherein said 
listening station interface means is connected to said at least two listening stations by low 

— -voltage cables. 
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10. A multi-station audio distribution apparatus that allows a plurality of users 
to simultaneously sample different audio tracks, comprising: 

(a) at least two listening stations, said at least two listening stations each 
having a barcode scanner to produce a barcode reading, a visual display to display 
informational data corresponding to said barcode reading, and an audio output such 
that an analog audio signal corresponding to said barcode reading may be heard; 

(b) data control means, said data control means for retrieving said 
informational data corresponding to each of said barcode readings and for 
retrieving digitized audio material corresponding to each of said barcode readings; 
and 

(c) listening station interface means, said listening station interface 
means disposed between said data control means and said at least two listening 
stations, said listening station interface means for transferring each of said barcode 
readings from its respective listening station to said data control means, for 
transferring said informational data corresponding to each of said barcode readings 
from said data control means to its respective listening station, for receiving each 
of said digitized audio materials corresponding to each of said barcode readings, 
for converting each of said digitized audio materials to said analog audio signals, 
and for transferring each of said analog audio signals to its respective listening 
station. 

11. The multi-station audio distribution apparatus of claim 10, comprising more 
than two listening stations. 

12. The multi-station audio distribution apparatus of claim 10, comprising a 
plurality of listening station interface means. 
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13. The muiti-station audio distribution apparatus of claim 10, wherein said at 
least two listening stations each further comprises a keypad to enter apparatus adjustments, 
wherein said data control means is further used for producing responsive outputs 
consistent with each of said apparatus adjustments, and wherein said data control means is 
further used for transferring each of said apparatus adjustments from each of said listening 
stations to said data control means, for transferring said responsive outputs consistent with 
each of said apparatus adjustments from said data control means to its respective listening 
station. 

14. The multi-station audio distribution apparatus of claim 13, wherein said 
apparatus adjustments comprise a volume control and a track select. 

15. The multi-station audio distribution apparatus of claim 10, wherein said data 
control means is a computer. 

16. The multi-station audio distribution apparatus of claim 10, wherein said 
audio output comprises a phono jack connectable to headphones. 

17, The multi-station audio distribution apparatus of claim 10, wherein said 

listening station interfece means is powered by low voltage direct current and wherein said 
listening station interface means is connected to said at least two listening stations by Jgw 
voltage cables. 
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18. A multi-station audio distribution apparatus that allows a plurality of users 
to simultaneously sample different audio tracks, comprising: 

(a) at least two listening stations, said at least two listening stations each 
having a barcode scanner to produce a barcode reading, a visual display to display 
informational data corresponding to said barcode reading, an audio output such that 
an analog audio signal corresponding to said barcode reading may be heard and a 
keypad to enter apparatus adjustments; 

(b) data control means, said data control means for retrieving said 
informational data corresponding to each of said barcode readings, for retrieving 
digitized audio material corresponding to each of said barcode readings, and for 
producing responsive outputs consistent with each of said apparatus adjustments; 
and 

(c) a low voltage listening station interface means, said low voltage 
listening station interface means disposed between said data control means and said 
at least two listening stations, said low voltage listening station interface means for 
transferring each of said barcode readings from its respective listening station to 
said data control means, for transferring said informational data corresponding to 
each of said barcode readings from said data control means to its respective 
listening station, for transferring each of said apparatus adjustments from each of 
said listening stations to said data control means, for transferring said responsive 
outputs consistent with each of said apparatus adjustments from said data control 
means to its respective listening station, for receiving each of said digitized audio 
material corresponding to each of said barcode readings, for converting each of 
said digitized audio material to said analog audio signals, and for transferring each 
of said analog audio signals to its respective listening station. 

19. The multi-station audio distribution apparatus of claim 18, comprising more 
than two listening stations. 
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20. The multi-station audio distribution apparatus of claim 18, comprising a 
plurality of listening station interface means. 

21. The multi-station audio distribution apparatus of claim 18, wherein said 
apparatus adjustments comprise a volume control and a track select. 

22. The multi-station audio distribution apparatus of claim 18, wherein said data 
control means is a computer. 

23. The multi-station audio distribution apparatus of claim 18, wherein said 
audio output comprises a phono jack connectable to headphones. 

24. The multi-station audio distribution apparatus of claim 18, wherein said low 
voltage listening station interface means is connected to said at least two listening stations 
by low voltage cables. 
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